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Heart beat is an epigenetic factor that regulates
cardiogenesis through synergistic actions of Tbx5 and
MRTF-B
Toshihiko Ogura, Keiko Ogura, Shuhei Kakizaki, Asami Suto,
Yasuyuki S. Kida
Department of Dev. Neurobiol., IDAC, Tohoku Univ. Sendai,
Japan
Members of the T-box family play fundamental roles during
pattern formation of hearts. However, transcriptional machi-
neries of Tbx5 have not been explored in detail. In search of co-
activator(s) for Tbx5, we have found that a member of the
Myocardin family co-operates with Tbx5 to activate ANF
(Atrial Natriuretic Factor) promoter. Tbx5 and MRTF-B form a
complex to activate it in a synergistic manner. Formation of this
complex was enhanced by co-expression of constitutively
active forms of RhoA and Daam1, essential components of the
non-canonical Wnt cascade. In accordance, co-expression of
Tbx5 and these factors results in robust activation, which hits
almost 1000-fold. By in silico study, we identified three MRTF-
related genes in zebrafish genome. In the morphants of these
genes, heart-looping defects were observed with stagnation of
blood flow, similar to the Tbx5 morphant, with decreased ex-
pression of ANF, as well as abnormal behaviors of cardiomyo-
cytes. Surprisingly, sub-cellular localization of MRTF-B is
dependent on heart beat; in beating heart, MRTF-B is in the
nucleus, whereas it shuttles out to the cytoplasm when heart
beat is arrested. This suggests that mechanical stresses gene-
rated by beating is an epigenetic factor that controls cardiac
development, highlighting MRTF-B as a molecule that links
physical forces and transcriptional control.
doi:10.1016/j.ydbio.2007.03.264
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Motoneurons influence angiogenesis in the developing
zebrafish via class 3 semaphorins
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Themechanisms of neural and vascular patterning havemany
similarities including a reliance on similar sets of guidance
molecules. Furthermore, physical interactions between the
angioblasts/endothelial cells and neurons have been shown to
pattern the vascular system during development. In zebrafish
embryonic development, blood vessels in the trunk are guided to
grow in a stereotypical pattern. The intersegmental vessels (ISV)
of the trunk sprout from the dorsal aorta at approximately
19 hours post fertilization (hpf) and migrate dorsally, restricted
caudally, rostrally, and laterally by the somites and medially by
the notochord and neural tube.We show that growing ISVs come
into close proximity with motoneuron cell bodies, but not with
their axons. In order to further understand how ISV growth is
guided by neural structures of the trunk, we have identified
members of the semaphorin family of guidance molecules that
influence endothelial cell migration in the developing zebrafish
trunk. Knockdown of semaphorin3e causes bifurcation of the
growing ISV in the region of motoneuron cell bodies, suggesting
that motoneurons specifically influence the migration of angio-
blasts forming the ISVs.
doi:10.1016/j.ydbio.2007.03.265
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Exploring the role of Mix in mesoendoderm and blood
specification in amphibians
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Blood originates from mesoderm, yet currently the mechan-
isms underpinning this are poorly understood. Brachyury and the
7 Mix family members play important roles in specifying
mesoderm and endoderm inXenopus laevis and someMix family
members can induce blood inXenopus animal cap explants. In the
mouse haemangioblasts arise from a Mix+Brachyury+Flk-1+
population in vitro. In Xenopus these genes are not co-expressed.
Work in the urodele amphibian,Ambystomamexicanum (axolotl),
suggests early patterning events, such as germ cell specification,
are more similar to mammalian systems than Xenopus. To
investigate if this applies to other developmental mechanisms, we
have cloned an axolotlMix homologue (AxMix). Importantly, we
believe this gene is present as a single copy as found in humans
and mice. We report AxMix expression from stage 9 to stage 25,
overlapping temporally with both AxBrachyury and AxFlk-1. By
in situ hybridisation we show AxMix expression in mesoderm
and endoderm, with expression initiating dorsally and extending
ventrally. As gastrulation proceeds expression is restricted to
endoderm and ventral mesoderm. In contrast with reported
expression patterns in Xenopus, AxBrachyury only overlaps
AxMix ventrally, marking the ventral blood island. AxMix
persists in posterior ventral mesodermwhere it later overlaps with
AxFlk-1. We are now analysing whether these genes are co-
expressed spatially earlier and if blood originates from a Mix+-
Brachyury+Flk-1+ population in vivo in the axolotl.
doi:10.1016/j.ydbio.2007.03.266
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Specification of the somitic and intermediate mesoderm in
the avian embryo
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The intermediate mesoderm (IM) is a strip of tissue between
the somitic mesoderm and lateral plate mesoderm which gives
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